http://www.deiphion.com/cgi-bin/viewpat.cmcl/JP22343754A2 




(11) Publication number: 



200 



Generated Document. 



PATENT ABSTRACTS OF JAPAN 



(21) Application number: 2001144286 

(22) Application date: 15.05.01 



(51) Intl. CI.: HOIL 21/304 B24B 37/04 
49/12 



(30) Priority: 


(71) Applicant: NIKON CORP 


(43) Date of application 29 11 02 
publication: 


(72) Inventor: SHINJO HIROCHIKA 


HAYASHI YUTAKA 


(84) Designated contracting 
states: 


(74) Representative: 



(54) POLISHING 
APPARATUS AND METHOD 
AND SEMICONDUCTOR 
DEVICE MANUFACTURING 
METHOD USING THE 
SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain a polishing apparatus that can 
precisely detect the polishing end 
point in a wafer that is being polished 
and machined. 

SOLUTION: This polishing apparatus 
1 has a wafer holder 12 that sucks and 
retains a wafer W on an upper surface, 
a head member 22 that is positioned at 
the upper portion of the wafer holder 
and has a polishing pad 21 on a lower 
surface, and an optical measurement 
section 30 that measures the surface 
state of the wafer W. The wafer W is 
retained by the wafer holder 12 for 
rotating and driving, and is flatly 
polished and machined by the CMP 
operation of slurry at a portion to the 
polishing pad 21 that is crimped to the 
surface to be polished of the wafer for 
relative movement. Probe light from 
the optical measurement section 30 is 
irradiated to the rotary center (specific 
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irradiated to the rotary center (specific 
position) of the wafer W, and variation 
in the intensity of reflection signal 
light during polishing and machining 
is measured. In this configuration, a 
measurement position is constantly the 
same even if the wafer W is rotated, 
thus precisely judging a polishing end 
point in the wafer. 



COPYRIGHT: (C)2003,JPO 



mQ^mmff (jp) 



(12) ^ 1^ ^ 



(A) (ll)1$ffffl«lilH«^ 
#^2002 -343754 
(P2002 - 343754A) 
(43)4igHa ¥^14^11^296(2002.11.29) 



(51) Intel' 
H 0 1 L 21/304 

B2 4B 37/04 
49/04 
49/12 



6 2 2 
6 2 1 



F I 

HOIL 21/304 



6 2 2S 
6 2 ID 
K 
Z 



2F0 6 5 
3C0 34 
SCO 5 8 



B2 4B 37/04 
49/04 
49/12 

m^mo»9 OL (^12 H) »»H(r«< 



(21)ffilB#^ 4$H2001-144286(P2001- 144286) 


(71)liiHA 


000004112 












(22)aHBB ¥dE13^5^15H(200l.5.15) 




j(ce:»=p«BBEyLroi*i 3 ts 2 » a # 






(72)KM# 










JtC«»=f ftfflK^irort 3 TB 2 # 3 # 














(72)KM# 


# S 








JtCgClP=PftBBK3tLa)I*i 3 TS 2 » 3 # 














{74)«aA 


100092897 








^ra± ;*:I5 iE« 













(54) \3m(r>^m] mmmm, mmi5misiiT}z.<mmmAt:m^^itsm»^n^7.w&m 

Sfg>'^ •/ H 2 1 Wt£,nS'v>y KSP^t 2 2 1 . 

xf^'^cDm^mm^-fh^'m^^ sot imtx 




,30 



12- 



.20 



23 



f-22 
21 




(■2) 002-343754 (P2002-344r°lS 



mi^^m^mimmmmmcowmmx.'pizmmm 
mmizm-fm^timcrtmmm^im^i-h zt^mi 

imi^^2] mtiMmi9knmmm^'C4zii\.^xm 

i^^wzm^^ti, 

mii^^m^mi, 7'a-yj/t{:mmm@mizmm- 

b mmbtm^m 1 iztm^ommmw.. 
m^m 3 ] mMmmvu^hnmmimmmmb 
imm^icoth'o izwsmsMMm^:^mmzm^^ 

ix. 

mi^^m^^ii, ra-yyt^mim\mmt.zmm- 

xn^ixmim^^mm-r^zbizj:*), mie^^ 
tiLS(ommm^:m^t^ c t imib -r sit i 

nims^ztmnmm^m., 

S{JMc7)^ffi*t>S 5: jffl^-r hZb b -f 2. tl«S 3 



witmmm.m.\,zmmhixxii o . 

xmtmmnmii'n^^-nmz^m'^^x'hh z t ?:nm 

b thm^i 5 ^zmcom^s^ 

I mm 7 ] mi^mmmmiim^mx-m^ti 

iim^m(7immm^m^-ti z b inmbtim 
Ji 2 *^ hmi^m 6 ^■i^i)—mzimcr>mmmm.. 
[11*318] nMm^^mz^mtirzmmi^muz 

unb ?:nn^m$^xmsim^nmi<^mmmm<7)m 

mMmmmm<omm^mi^^mzm^-ti±'^m^^> 
im^^xmaw.mmmmmaj.'pi.zmsmmmmizii 

Mieiiss ixm^&m(r)mm^mm^i^mzmrs\ ^ 
xmmmxmmtizbimibtmmijm. 

tt*« 1 -m^m7<oi^-rii*^mi,zMm<om^mw.z: 
m <- ^x mi^mi^'y x / no^e ^ w-m^tti. im $: 
tzb^nmb-rh^^ma^T'^^^ xwwi-m. 

[ 0 0 0 1 r 

mstiXt/mmimizmi. mzmt^^y :^y^<^mm 
m^nmi.z^&mmtmmiianzmifzm^mw., m 
mifma x ifz crmmmm.^:m \ ^tz^WrJ h xmm. 
-}mi\,zmth. 

[0002] 

<7)(c#3i^ifffigSi: LT C M PgS*^$>5 , C M 
VMW^^ (Chemical Hechanical Polishing :CM 

p ) jaatz J: 'o'^mzimmm-thmmm.b Ltfflv^ 
wmm.^^m-^Y.LxwM.^^hWhfzity. jt'jv 

i. Z(^tz>t>. jfi^T'{ii*W=5:#)BO[Hl»>'N':J'->S: 

j^fiit-rsjasT. ^«s'>xVN<o*ffi5:¥Jiicgf«soi 

•fSCMP (Chemical Mechanical Planarization 
CMP |IS*i**^ A>txr V ^ S . 

{Qoo3\mm^^htixttzci\pmm.\i, ^<^^ 
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1 2 1 0 m-t (^iitzmiM^ 1 22b, rmiz^j. 

wsjgsi 2 2i,iTivizmm.iz&himmm 
mi 2 3(-s^$ti, m^^it-^mmmmx-yiif-mmz 

PSSBWl 1 2lill^Lt'i'^SI!l«f8t'gfe^l 2 2«0 

[00041 Z(7)iol,zm0.^tl^CMPmmi 0 IX- 
(i, '^xVNWogf^SnXJiliS^l 2 2i:'>x/'^ffi^# 
1 2m-1;\i^trzURl^1:f^i.zsi^$^t, 

VNfil^^gBffl 1 2$•TK$■^■C'>x>'^WSry^•■yH®(Cff 
tit, $^>C'^x>'N«l§g5Wl 1 2?rgf)ggSl 2 2C0 

it^i^mmi^^^^i'Tx^mzmmmx (cmpw^) 

[0005] WigJal+tcfi, -?-iO0fg4fc^5: in-situ 

mLxmm.^miiii-m!^Miiiif3mhixi , 

I>. -^x^NWirSfgyN- y h' 1 2 1 t<7)^<7)mi». 

im^iti:mm^i2 2^^^m}th^-ftrz 

[0006] LA>L^Ai'^> h/i^mtammmzmm-r 
<^i\:-ti>cmpra-txi,zm^$ti. mmmm 

[0007] ^ZX\ )g^T'{i'>x>'NW£7)«ffl^fc1l5:iI 

T^^-S. CcogfeSSl 0 2lill9{CB&^-fl.i3{:. 
mm^S 1 2 2<0-l8(:?LaSriS«tl. t i: t m&^^ 

•/ H 1 2 1 r-^ss 1 2 5imi. 1 2 2 cos 
(i{;:iE^L;t7t^a!I^Jiai 3O*>^>'>x>'^w^Dtt[0fg 

[0 0 08] Z<^J:o^j:mmmmi.zJ;:tHi, j(9)i^CM 
P-sf-ST I -CMPco;^^rf)TJi^ay*KCMPcoJ: d 
\,zx V •y>'^"S:ffl^^:5:»'^C M P rxn'^xi.znLX i>»^.fii 

hm.\mmmi^^<ri^mt^ritz'(nmx'\±tc< . r 



u--r±tmM-thx^^~,YW^^<r)'mkX'hl>tz^, 61 
[0009 ] 

[|&BS*<P*LJ;^h-r.S.^fi] LA^L^.-*^^>, JdasL 
TtBfS^ISl 0 2T'S'!?cO'7xM{COi,^T^9)iL19flg 
SDX^HlSiLTAS b , '>xMri:tci5f^$?7*>W 

'>x>'N*>'l.tli$ixl.<OT'J>l.. 

i»t. ::0{f^>■:>#^:J^pS^JL•C!t3J^«S5rl^i]±^■t3!:l.^ 
b-h\ CMPrD-t;^co$!j^fl<)^r^afcJ:l>'CMP||l 

tn-^X^^fz. 

[0010] *|&Hj{i, ±iei!|li{c^;^*T^$nfctc7) 

[0011] im^M^^^Z. Jicoi d=5rSfegS2:ffl 
[00 12] 

[ims-»??^-ri>f.;j^<7)^s] iLmkm,-^w^-thfz 

JtiL/i. miiOHEJi. '>x>'N(cfc(tl.r^ffi«(^ y 
T-^iS) (^liLW^y^ ^)m<n> s-^ - y list; i o t Bit 

x)\\z1&m.^ixfzy^ r^ttf) m±}BB3?S^ 

fz, VcW^^tsn^9-y^-M^h'^^xh'>Xi:,, 

\y-Vij^W£h^ifhh<nX'hh . 
[00 13] ^rfc, *BBiHIStcv^3 rr^^isg(^.yr 
tti. '>xA±cxb'J-l>t'!ZB$*x}e«$ 

[0014] ^2<rmW,t, Jt^SI^IIB 1 3 OTm 
j^T'J)!.. -^£h%, Sy«CigA<'^7xAffi±lcfc{tl,i:' 

[0015] znfzt}, m^cmm^m.x\i.m-m^^ 

SI 3 03&>'gfe^-b*^'j$V^fi:B (r^fflls^>'^•^->- 

^^im^m^uzb % \.z\wmki ^'^wc^.x^'im.z 
wmmi^^\:^x\>'fz<r)X-hh. tUi«o«*ftitem*»f>i& 
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[0016] w^ii, mmn^va immmimmi^ 
jBS(cfc(t&'>iM*;i^:?'i 2) t^miimm*:^^-f 

^titzm^mmza^^x , mmmmcommm^^^^m 

[0017] ±miifs.m^^mz\i, m\mm<r)mm 
m.iif^mzm^th%^m^m^mhfixii o , 
d <r)±'^m'm.mmmnx'¥ ^zw.mmm<r)m^m.<^ 

ii> ^mmm±izi^^^tL6m^(^{u.m.^^''\<\ mtn 
iMtti^mi^'y :^^^cr)mizi5\^xii, '^x>'\ffi±cfc 

fcfts '^■&<nj-<9 - ym.. hh^ ^ny^ mm-izmif 
rz^^<r)mmmmmi:^^o . ^m&izitui, 
^mizm^m±(^n^{iL^<^m^mi:m&-thtz 
mmmm<^mmm(o^^tmmizt&x.hzbf}^X' 

[ 0 0 1 8 ] ^rii, nmmmimm'p't^izii^.^xm 
mmt^^timii mumtmmiztufijsi^ 
liA) mh'oizm^mm^^^'^m^zm&^ti. % 
^m^mi, rzi-^^^w.mmm^zmithm?mt 

tsriii. mmmmm<r>m^^'t''^m.<.zrr3-y%^ 
ra|^LT^#^.^^&^i-^^«^t^J-r&ci:{^J:o, 

mm^ixhmmm.x'\i. mM±.<,zhh^iimm 
mnmi<nmiiz^'^x^m9trh, hhe* 

[ 0 0 2 0 ] ^n:, nmi^^mmmm^fiihhm 
mii<^th^\,zmmnMmi:'m«i^^zi^^-^ti, mm 

^^t. yt^M^mi, ra-zr±i:^mmmi,zmm- 



m^\'^x^m^tihtiLW.izru-r±i:e3Mixn^ti 

[0021] iie^S^cogfli^STiS- 
'm.m.-k'^%-th:L):.tK'% . :L<r>Xo{z'\%%%ixh^ 

%m(Tmmm!m.\t-kmmz^i. h^t f^x-t h . 
[ 0 0 2 2 ] ^ii. iXL^wsLW!k)m\mmi^mh\.z 
Y&mixtz^%^^%:mm^z'>^^Lxm^nmi(r)^ 
•EftSffissr^ttiL, m-mm.%^i^mLmMi,mzi. 

\,zii\M,m'x&wr)^m^^m%-thi. 0 \zmm^m. 
imm-h:Ltf!^x%h. 

[ 0 0 2 3 ] ; ^mmm.Mz^^^tx.tz^'^^ 

i^^yyV'/V (Orientation flat) -^y-yf- (Note 
h) , r=7^ :^y\--^-9 (Alignment mark) IpcOtIS 

((?iR(f3t!^RW««^) t'J>oTt^vv ^<7)J:o^ 

mi^k.^'thZtif^Xth. i7t«S{4ae!tiJffl(cfli! 
^hZ.tt'^X'%h. 

[0024] $ f>(3. ro-r^tios^gfigffi/^oKjte 

I. J: ^ cefesas:fli6t-ri. ^ t tff * l^^. 
[0025] ±i2ffiE)ctwJ:iiJf , wmmmifims^th 
0 (cEic^ ^T-T n-jf ±<o»^{!iaio«ffi^«s$-ii««r 
WiMtK m^iSLWfimmm'r>minzim^mii^ 
\.zm.^tix, wmm(m%^mm.iii,v^mi-n^ 

im^Lx mm^iiLm<nm^m<^s^iti:mizis.t 

[0026] ^rij, mmumimimmmmnMi'^ir) 
mmz^m^miz^nt immm^rir Lxmmmm 
izn o.#<t t>ti. ^imBmt^mth^bffi^mmmiz 
^^iix mmwmffimmz^m^mzmm^mi: 

m^tlzbt^X'^h. z<7)Xd^j:mmziiinmBm 

tmtiiSbi:m^-tmwmmi^<im±ixmi- 
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[ 0 0 2 7 3 ^rio , 3t1^ti5l35{±S?5fS®-C-K*f 

[0 0 28] ttz. ^wmzmmmifmi. nma^ 
m<^WMmm(^mm\iJi^rr o m^-^m<.zti\^x , mm 

[00 30] 

tu^%mBm<.z-^\^xmmi. mmt. t-rr-? 

•^yy'v-tX (Damascene proc«s) ^C^jV^TS*^J2>^ 

MPmw.ni^(r)wmm^^mnz9ptxoiz, im^z 
'>xAw$-ia«e^^-ti.'>x''N-r-7';n ot. -eo± 

)S'^-y ,H 2 0 , 'yxJ\yv</)mmm^^:mMt^^^m 

^^3 0timxm&^tL. '>x>'NW£r)4.,i:>i2ac;)^ 

E:it« s-syjg L T gtesnxs- ^T 3 c m p iiaT'j> i. . 

[00 3 1] '^xVNr-T'yH 0{±. -^xVNT^yU^^l 2 
t;<0'>xA;^;Pri 2*>f>T*t::*l:tcSJ/^T'>x>'N 
1 2 $:51#-ri. ;^/^^S!ll)fft 1 3 i: 5:^ LTtt^ 

<^Jsi$i:mAth'Ol,zmwm^ixh. -^xA^/l/ri 2 
<0±ffltc{i, '>x>'NWSr^^ffiffl9*>t>®^«l$-r^»»S 
m*Wf^tii>bbLI,z, '>xVNWi7)4"D5r'>xA*;U 
1 2 comiElftAli-Sc^-yrl. 'J x-^ U y^^A^i&ftf> 
tiX\.^6 (httc^Hn^) . dixtcJ: O'^'xMWti-eo 
*'C^<2M*>[lHclft A b-^hX 9 HI 
te»tSffiC J: 0 nirSOIlJ3£3[JST'*¥{=[lII£$ixl. . 
[0032] mm^^ y K 2 0 ti, Tffi^^^fS''^"•y F 2 1 

2 ?rSi^ LT ±j7i,zmmzmx/i x t >- h;h* 2 s t s- 
uaflnc^toisHciiiiBSi^otciiiiKiBfJi^^fc, rmz 
mizm^^^h. 

[ 0 0 3 3 3 X AWtogfejoiii-^ X /N*/p^< 1 2 1 



^•v Ka5«2 2$-Pl-:^(S]SfdiKits-|fi]tciiii£$ii-. 
'^•y K2 0 2rTI^$-ti-t?9fe>'^y 2 I x'^V/cnm 

mmmiizEii^ I. izm^^ y k 2 o ^ x ^w<r>'^ 
'0^b9\^mtcr)m^^i1JfH]^z'^mm^^^ztx■■ 

^t3. .IfUCtO, '>x>'^W^01S9f©ffi*'>^'•v KSiO 

mzir^-f 6xyv- cr)mm6^ti x wf^am^im z 
[00 34] zcr)CMPmm.iz'i±. m^s-fhioizm 

gM'-y K2 1^0iI^l^'>xV^W^7)l:^2J:0 t'h$<?g^ 
LTv^l,. zntzib, Z(r>i.otcWm.<r>cup'^mizX 
Wf, H9^L/i{^*OCMPggtlit:/<T^M^tt:$:'h 

a•C'{i^flg>'^••y H 2 1 AnSflgSPlS-ffoTUS^IS*:!^ 
l,^-C'>x>'NWiOM5fgffi*^'ISai?*l.l>. ZWzHb. ^-y 
HSP«2 2 (fi!5t^fi«fitCfc(t?.WS5tSl 2 2 ) lc?L^ 

MW^ffico^iittSSr ii^-r s :: b tn-^ h . 
[ 0 0 3 5 ] ig 1 %mmmz^h c m psi i t-ii, 

x>'N±<0!|tS{aB$rl+il-ri.#Si: LT^^x^'nWcoIIJIc 

[0036] 7t^«g53 0{±. 3fej^.3 1 , \L-2^xr 
i;-y^3 2, RffJtfi!aiS3 3fcj:l>'[a^L=5:t^^yX 

7t$rIeIlKlftA{c?iJoT'^'xAW«ott''C>{ai:CB3ttL, 
Sf®S±{CElr^;^^-y Hi mi.\i<l>miJ.m~-%.-Eu 

75>f>CORItfi#3t«it'-Axr 'J -y ^ 3 2tm§il, 
RI^3te!t^i*5 3 3t'S3e$i^i.. 3t^Sy«SP3 0(i. R 

Witeiais 3 3 T-^iaj $itSRStft^(05t^]Si: mm 
^Wi-t>r\:}-f^{,zmhmMm^(r>%^fS.<r>^. 

[0037] '>x>'^W|±, HtiaiL^c'Jr— ^-(50l^ffi«wJ: 

0 •>x>'\wco4''i:>fi[B*^'is]iEWA fc-gc-r^ J: 0 \z^m. 
m>sb^tix'yxf^t^)vy\2i,z'^m^^^ixx\^h. z 

W(^3tBi5rff-?T t£--r'>x>'NWW*'t{jiMtcB3|t$ 
ti, ttira-^it^mm:mA±l,zm^ix^rz!!b, ^ 

3:J\wtfim^m)^tixi^'yx^^m±(,zi5{f&m^:x^ 

•yh{iLmtfi^itthZbi)^^j:\\ ^-yX . ZCOXo^j:^ 

mzx xJ\w(Dtp>mM^^^Lx^(r>mm^<^ 
^iti:m^thzbtn'^h, 

[00 38] ZZX\ ^^•7i^yra-^X{z}H'ri,;<fJU 

cMPx\ -^(7)mt^-<^-y^'nth^x^^rmi 
xm^tax uzb^ iz±tmu<r)^^m^u 3 0 t-^ai 
^ixisMmR<^i\:^m5i,z7ik-r. sfeapiSr^iSL 
tzm<r)'yx^\mmizii^miz^sism^$tixti 
*). ^M^mox'^ta^tiimmi^^^mRner) 
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A<Sia3Li:<l.7t:ft. <^iai$iil.^St^(iJ9T®8Dlcr)ji 
mi § ni. J: «*>S'ft L ^ < =5: 1, , 

ik$:PJ«-ri. ^ t- J: 0 , KmmM(7)mm ( 

( 0 0 3 9 3 *IIS6J^»t;f* I. C M P llig 1 Cfc t 
tS, 3K¥}|iJ«a!3 OJi'>xyNc7)4>'C>{aa*^'W®'^'y H2 
Oc7)Si!HcJ: OSfS^'N' •/ H 2 1 X'WhtlXv^h^iVf, 

I.. t^oT. ^^a!l^a53 0Teitli$ni.RW¥<OSE^t 

I.. 

[0040] 3t¥i!]^g530*iS9SLTt^2.S[BT 

^11. , ifgA*:? - y C Js I, S?e*^ i 
•r«.RW*^ffiRBtK»T'l)2.. MoT. T4^3t^ill 
^353 0tc±fSKW$O<iRB$-P)^SJi<ih LTIS^ 
LTfc<::i:{Cj:0, '>xAWSr«ffii3<mLTt,fi<Jffi*» 

[0 04 1] ::oJ:-?tcLTf'J^$n;t!3f@*IAi±, C 

M p 1 <r>m s: sijffli-ri. f^iisiiffli^s 8 0 icai :b $ 
f^twifflijiasoticicoi'jsft-^tcS'^v^teTigjD 

^:<, cuPT'a-tx^^^mz's^txcupmm.cn 

[0042] mz, ^m<om2mmmizmcMP 
sia{coi^T(a2Sr#H3LTSiBfl-ri>. zcocMPmrn. 

2ii, ±ffiOxAWSriftit»j^f l.'>x>'^f— 7"yH 
0 1 , ■5-0±:^{c{iig LrTffi(:i5fe>''< •/ H 2 1 *«K 0 
Wt<^^T.S9fe'^"/ H 2 0 1 . »>x>'NW£7)^ES<t>ffi$rS9 
^■t§3t^a!l^Si53 0fc, '>xyNW<;)|5ieftS{2iS5r«l 

ai-fs^jg(iai*ajgB4 0hs-(iixT«iBitsn, '>xvn 

LTS?®»Ol-tl. C M PmSX'S>l. 

[004 3] ^rfc. :mmmizmh'yx/^T-r)u 

1 0 tgfS'^ y K 2 OcTXiBit, fcJ:t^3t^il^S3 OO 
l*iaSfl!fi!t{ifr^O^ 1 Hm'Bfc l§I-t'J>l.fci6, Pl- 

mizw\-^^t:nixm.mmm-ti> . 

[0044] Z<r)CMP^S2X'li. 3t!^S!l^SB3 0c7) 

ra-v^mmiiLmt^'y x^\-!f-^ivy 1 2«ois»swA±t' 

{i^r<, IlllKllliA*»<c,Fjr^«0#S8EHir,;t'ttK^i/::tt 
mz^^$tlX\>^l. «eoT. 5t^Sa?3 0*><i>HBJ!t 
$ilSrD-7'3t<S. -^xA^yi^yi 2*i|HH6IHtll$it 



nzamtiy^mi^tij:^^^--^^ hi'-x-ti, 

[0045] -^xAWcOHIk (il.$(i[a'7)S 

it) izff-^xt^ta^tiiRmii^iti. ^mma^ 

jDitojts tff r,x^m^mcr>^i^Lm<^mim^^ix^■ 
tim5i,z9f:^xoizscitth c^^^t-mmn) . i 
<7)^m'yx^^^<r)mmm-kf^x'mmz^ 1 1. 1 1 *> 

[0046] CICOJ: ^ lcLT«!iii$ixl.Klt$«:^S-ftfI 
(ia) S:^tSLTSK»^$^i7t:{aai^ft#OA5r»# 

tii-r>i tizx*), ^mMm(^mmmm\i ( n 5 
«S{4a«!aig84 oii-^x/NwoiHie^iK*? s-tts-ri, 

[0047] «SfiS<*i±Jg?40ii, 7fejII41 tCiOJt 
jS4 1 *><^«05t5:^ai-ri.«iaiS4 2 1 LTfljK$ 
iih, ^MA lf}-(>lt^iii^tltz±m^(r)Xm&X'^ 

x^smmmmm^zTjtti-hXoizmi^ti, rnsnA 
mz^ X A w*s*, ht^i^z^x jsmmx'K^ ^nfzRiti 
^tm&HiA 2 {CAW L , ma^Lmiz^ x Aw*%t ^ t 

#{c«ia5S4 2lzm4 1 A^f.cO^tAJAStL 'Sri'^ ( t^z 
[0048] ^(Dfzib, ^ xJ-^t^ll^ I 2\,Z^ xi-<Wif 

m^^ixxmmi^ixht. mtm.^'^ x'^-^t^m 
T^tx\^h^\m.z^A2X'miti)m\i^^ix. 

aSr X A W{cJBR!t$ y -y ^ J TtH^ 'J x y r- 
3 y77-y h*iii)SLTv^5liI(cJiR»t3fe*^«!aj$ix^ 
t^. fifr.-C, «!ailS4 2t'««lll$ill.7ii3$ffiS-|l-^f I. 

cihT'. '^xAw<7)/-yf-^*ijijg-ri,ii[sis-^tb-ti. 

i m\iif^m^& 3 0 \,z\i^ti $ ill, . 

[0049 3 3te^«i^a53 otii, nmmm,^A o 

3 o<oiai«{aatft«(ise!aia54 o<o«!ai(aai:*<iii 

A^o^TtJiii*^)^) mxJ->yi<rmm.m.te=o 
nLtm.-ftni. >i<7)/.y^io«!aimc5fe^sy«a!3o 
*<ita!i-r5Rit*R<i. -^liSri. ft«{4a5=os<o 

fia ( r, . ^oT'^^^ilS^^fiia) ^A-^-v<0S 
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c 0 0 5 0 ] ^^pj^gp 3 0 x'ii . m^mm^ s i x- 

T- 5' 1 1' I. A\ KWsmmt-t h ^i^wBt^ifa ( H 5 
[ 0 0 5 1] s y;:, y •y^£7)^aifi^*-f,-iiHEi3»Brt 

tii^3 ix-mta^ti^mm^m^t'h, i^^nm. 

COO 52] 3t^ii^gP30{S, dc7)i9t:LT^#3t# 

LxBmizmmm^.^m^-ttz ti^x-^ s , 

[0053] tfz, CMP^B2TJ±7t^l^SP3 OT 

m^t izbx. ±'m^^ 3 0 c7)m^^yn v timm 
0 m^' < y r/u^' -y Ax-in^-r s ^ t *^'-c^ . ^nm<o 

prn-txi:%mmz^m.Lx:^/\^-r-yhifS]±^-t 
hzta^X'th. 

[0054] ^rfe, \;xmmLtzmmx'i,t. -^^x^nw 

x>'Nwc7)^]K{iB<9^!^^eg-c'j>mfj:<, '>x>'N* 
)vy\ 2c7)iiisKfte(ia*>^.s«wic'>x>'N<^Siia 

C 0 0 5 5 ] fl^J;e.Jf, '>xVNW£Oy-yf-fi[li:-S£7)5l 
m^^-th'^^J^TiiiVyi 2c7)±ffifiiB^SffifirS, i'l- 

±5:ftJS{JB8iaig?4 OT'^-^'-'T^ J: 3 tcfiffi!t-r#i. 
(f. '>x/N*;un 2coIiBfeCJ:0 5 5-*^3Kji4 ItO 



1^. Z(r>Rmm^?:hV:^'tlXm^^hZtX'±^cr,^ 

mmtrnmi^zmm-hzttiK'^i. tfz. nmimm 

icOT-t^<. '>xv\*;uy 1 2<7)15]|E^|.g*rD-:$"J 
[0056] *l6BJ<75||3|lt£}B^.(CfSI,CMP 

mmi,z-o\, ^xm s i:^mixtmth. zcncuprnw. 

3{i. -^xyNT— 0, Sflg's-yF20, Tt^ill^ 
553 0 fcJ:V'>x.'N:^«{5a<^aigS4 0 arliiSCMP 
2 C*^ LT . 3t^PJ«gP 3 0 SrPg'v -y K 2 0 tcK 

0 f+tts d t x'^ x^wfco^^umz^m^mizim . 
^i7)^iftgs5±(cj)Sit^{aatfoas^t^*iy^ txm 
mBT-ricMP^mx'hh, 

[0057] t^shib . C M Plia 3 Tliit^aSgB 3 
0 2 6 * :n- L T 9? y K 2 0 1 K 0 #(t f> 

ixTfcO, WS'^-yH 2 OOiSilf^illCf^oT'^xVNW 

(Tm^mizmmm mm) ^mizm^^tix^^h. 

-y h X NWfiOtf'D ( r = 0 ) t ^SE 

( r = r E ) t £ora^ffii»»-ri. J: 0 {cis^^iii. . 
sfg'v-y h' 2ommmmizii^-v vcommim^mia 
timm&mmthmmnbiixii'^, z^itkmsi^x-m 
ii!,^ixfzmm&m.miiim^i)^^m^m3 o izx:h$ii 

[0058] %^m&^ 3 oi±, m^fmrni^m^hx 

h^^X<r>y'^wmii.V-^^^'^n<r))'^S-ym. 
\t. ±i£Z-:50«iaifi^ri:^fcA-f>. Pllxtf (rj. 

<9 ) ^ ( r , . e^)<ni,o Rlt3t^illl5 3 

^$iil.1t^fi[BcoSI**fi-^$rlX0JtJ-r::i:T. -^x 

^\^^m%-thzt-ffx%h. 

[00 59] CMPgaSTJi, 3tfi}lteg?3 0*>Ti]e 
A..y F2 0i:i: ttwfiSifi^iftL, -?-COi^iligSSro~rE 

xVN^/ur 1 20lHieaSS:'v-y KS5W2 2<7)Sl!l»i!) 

^^fC'. ffiS^±C*)i.|3I-{2a (r-fMi*^^^•:5' 
-y<4B) S:1tSLTS*f$^fl:$rS!l€-rS^i:A!T'§ 
I.. di0J:3{c#^$tl.l.«^fl[a{i3t^^Si53 0O 

wmm^z^mA'sh z t ti^x-^ . ^ x ^Niosjs^o^ 

[00 60] •>xVNW$'lH]<S$-(i:Ti9fSSDX5rfi^oIlliE 
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[006 1] cMP^B3-r-(i. mKc^^^im^z$)i. 
•^x-j^i^thz-ttn-^h. dWcio. cMpr 

C 0 0 6 2 ] iXC, **Hflc0ll4 HMJKSUfSl. CMP 
^gC'?i,^T[14$:#KL-CiKBB^I.. diOCMPgg 
4li, ±5a;L7'cll3llSW®c7)CMP^g 3^^=5:0, 

*^is^g?3 0 ^m-Ltzmmmm^zi, o -^xyNwo^ 

{ig(7)aS*t^2rilO« LXmmiiWT.-th C M P^MT* 

^ti, -^x/NT— r/H 0. gfg'v. yH2 0, 
ai^SiiS OcOl*ia5ffl^Joj:L^'^xM:ftSCiS^aig?4 0 

[ 0 0 6 3 ] C M Pga4 T'{i3t^J!lgSP 3 0 A»\ Sin 

(MIS) ^ffiC«j£$nTfcO, 3fe!¥iiffl^SP3 OWiSlg 
X--Jf ■•/ h*<'!7xVNWc7)c^j,c> (¥fir = 0 ) t^hj^i^gB 

( r = te ) hnmi^m-Ktc^Wi^^x-mmm^mz 

[0064] m^m^^soit^mmm^Uii-^xfi 
<r>^-n^m.ri:i^'^, ^/c'^xMftseaeiaigpA- 

tcj) I, -r^T cr,y^ mma i i^^^ ^«i*i<7)>' 

[0065] cMPmm.4X'{i, ^m^m otm^ 
mwiim^^Lx\<-^itzi^. ^<oi»m^'^w±mm. 

y 1 2 <Dm$r.m&tmm'^ •/ f 2 ocosissESi: orai^ 
imm^m mz:&^^ii:i,zt^<. sijii3iiL7t«!i 
^fr^is^-ri. i b *^x'^ i.mm. ^■m^^ 3 

OiO^fjS:':/ x>'N*;Pr«0[lHKaei: I^W^-tf-T^^lftH- 
aiSrffi^ i)l.vHS5t;^a!l«a!3 0$rBr«?W(c^$-ti- 

[0 0 6 6] ::<^f^y>, aiUciEiS^SrW-rscMP 



gS4 J: iitf . i5f)gaDI > afctf L T S'JSJtitO X y n 
±iOffiS{iaiORit^ttfj|*<^|g^-;t:i>6 , mii tfz c m 

p^a3 1 ^mi.z''; x^^^mcoKitimiim ixmcn 
mzmmMx^-±i,m, x'o^i^mt^^j:mxmm^no 

Zttn-^h. tfz. ZiUZX'^. CMPT-D-tX*:^ 

mmz<^ix-^xii—7'-/ hocMP^a^set-^i, 

[ 0 0 6 7 ] W±0#|IMfi»JT-«i, m^M^'^b 
LT#«*'^x>'N5:0i]^L. ^0'>x.'N$r¥JS{l9flgSD 

mz.ii^^mi'^:^'yxmmmx'h-oxh!^<. t 
fzm\mm!7)mmmmiw^xhtii,mm ( mtum 

[0068] ttz. CMPmWibLX. 'v-yh'S?^t22 
c7)lI^iA^'!?x''^7^;^y 2 2<7)i:fl J: 0 t'h? < , '>x>'n 

^ Lfzi}\ ■^wmt'i^mmcommmwizm&^tih 

[0069] ^ 7tJ;Lhi7)^IISIJ^ST15 . ^^il-CMP 

$flSi,c7)T'{i5r<, ira^K^^^^i-Si (Shallow 
Trench Isolation : ST I ) c^^^m^^iKittlt^ 

m^cMP corner a ■b:^i,z'y\,-^xhmm^mv$)h, 
[0070] S6{i, ^mcMPcommr^-bxiza 
^^xmmmcofmm(nmmi:-m^Lxmmm!^,?:miii 
t^<r>i>zi(fm^j:^^m^& 5 o<7)mm\^^^ txa*). 
ztitx'izmm LfzcMPmw:i-4 (7)^m^^ 3 0 
izittx. tfziim^m^moi,zmz.xw.-^-fi>zb 
i.zx'o. im^cMP<m!^Miiiimmi,znozbi)<x-' 

[0071] ^(^^m^mtmx.fz^'^ffiCMPim 
n^tm^axr/mma. a±mm ttz c m p^b 

l~4i:|5|«t^S!t*fi«iKBHSr^L, UT, 
[0072] 3t^^S?5 0{±, 3Kjg5 1 . 7tjS*»'i>St 

ta^tifzTa-y^i: ^ 3iJ\w±izm< ?m?k(n v vx 

5 2, 5 3. 5 4. 3tjS5 l*»^>S+ai$il/v:ro-r7t 

X Aw*>(i, <?)Rstfi^3e^ RSts-ti-'S. t'-A 

fi-^$rSKa!l^£0UyXt>j:t^5 7-6 1, 62. 
63. 65. X'J-y h64; ESflS^ 6 6 . RWft^ 
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( 0 0 7 3 ] ^jS 5 1 1, oSfe^jSt'*) 

/cro-r3t(iuyX5 2t'3ij^-h$n, 

3feJ:t>'t'-Z.xr'J "/^S 5 5rjffiSL7tflfc, UyX5 
•C'^?xM®Ji(cHfrg;:^--K-y (W;c.lf<!!.200;um~IS 

[0074] '!7i^NW*>^,OEttft-f*c7)o*>. lERIt 
5t(0(^:7t) (iP>'X5 4S:23iLTt'--i.xriJ ••/^' 

T'(iB'¥tT3tC$il- 55-6 2, U^Xe 3$:^^LT 

fdmVfm- 6 6 llASti- 1. . mmm" 6 6 T-li}S^(C 

[00 7 5] f^^^xf^y-ymm^ixtz^x. 

SBffijS^W) d. 3K«jS:gAfcJ:W[llSf;^n ( n =0. 

1.2,-) tcECT, d^x'^^^ixi,mfn\s.ei5mz^ 

[0076] 

mi ] dsin6' = nA 

[0077] 7t^iS^a55 0T'<±, Stlf^tJiERttjt 

)yyxb3<r)m}^±mt£t-Hmzmf\-^fih. x-j 

•y h 6 4{iiE^3t*^'^-JiL'>'X6 3<?5^*(iS(:EiS 
SflTfc 0 . MMWimJ'f-tORStTttiClOX 'J -y h 6 4 
(Ci 05^*^^1.1.. vlcT)]^*^, [lIt»f7K{illIi»f1S^6 6tC 
l'l3i-ri.v:i:A>'t'^-f. igifflS^6 6{cJijEKIt3t(r)A 

[0 0 78] C<7)±-3(CLT'J-T-by9-6 7tCA»f't 
Il]Jff&^6 6f«t:ft(ClEt-CIII^Sit^ 

3t3$)S^ffi*««!itJSn. Jlfi5!iaSIS6 8(:A:>3$fL 
[0079] «««lB|Sia6 8{iA:^$^l.l.^3t5SS^ 

m'!smmx'm^tih&^<r)mm\mmzmt 
tz'rtmf^^^-h. ^m.^zmh^m.'rf^^m. 



[0080]fif-p-C. w(7Dj:3CLT**^f)ii^^x'N 
Wco^U ^-fbSr ^ - --t 2. C: i: T''^ X ^ium'^Mm^ 
$ ^xT jDl*?,^5{;:ai t tzt^i}-^ z: ^J^-f I- - 1 § . 

[ 0 0 8 1 ] *!%BS{if^&^»7-v w xioi^ji 
<r>9mro-^x-^7nty^-'i-^r-vx'hh. ^Slf*» 

^ro-t^$:X^-h-r^i:, i-rxT-/rS2 0 0f 

[0082] iJlT-. X-r^yrS 2 0 l{i'^x>'N£7)^ffi 

XT^ yrS2 0 2ilCV 

D^ti o '>x>'Nascj^K^i^m»:^^jg«-r&c 

VDIgTJ)?.. Xf--yrS2 0 3i±'^x/Mcm®5:^ 

[0083] CVDIg{S2 0 2)tL<{S«»BEX 
S(S2 0 3)<:of^-C'- Xir-yrS2 0 6t2jtA, CMP 
JM^'^iot^Koi^mth. '^htc^^^^^z\t:^^-y 
r S 2 0 7 tCjtO**, ^ ^(KiXr -/ r S 2 0 5 
Jitf, Xr-yrS2 0 5{iCMPlST'S)S, CMPI 

\,ziih i^'7i^ycr)m&m^fThtih , 
[0 084] CMPIg(S2 0 5) tL<{SK^tXS 
(S20 l)Of*T'Xx-yrS207tCjttf. Xx-yrS 

2 0 7 (i7 ^ h 'J y 7 -f xmx'S)^ . oi^x-Ji 
-^lA/vf^wi/'xhio^ffi, si^^^^^m^^tzmmzx 

<mmf-'f!hfih. $4.(c, <j:<^x-f yrs2 0 8{i3i 
(g L/C 1^ V 'S^)3\-<r>m^:!^ -y^y/izxn m 0 , 

t 'Sro/cl' i^'x h 5rBX »)l^<x -y ^y/lST'*)!. . 
[0085] Xr-yT-S 2 0 9t'£-S^^IS*»' 
^7Ly::*»$-WL. ^7tTV^^fttHfXT-yrS2 
OOtcMO. JtOXr-yrSr^OjEL-OxAJitcllIK 
A-^'-yiiJ^^^ni) . Xr-yr S 2 0 9t'^lS*«^ 

[0086] j:SiNS«crAV xSJS:^aT- 

(i , C M P iStlfc ^-C 2|s:56BBlC*>*»S Uf eSilSr ffl V ^ 
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[0087] 

[112] *^BBW^2|im«(lf^l>WgKaSr^^-t«l 

[04 ] :^%^mmAmmmm^z^hmm^m^:^>^m 



mmmx'hh, 

[[25] ;<^/l^CMPrn-tx(ii5i,»T!9HgjDlB#(cf^ 
Jli $ n I. MB! S®05»f ft^tt $r BflUt'^) 
I.. 

[06 ] ±i£#Sfega(.:iittl.7t^iJSSS^fi!!iO|IS£ 

{mi]^%mz\^h^mwm^ru^x^^sty^- 

ms'^m.^mmm^-^Th-mmmimx'hh. 

X'hh. 

1, 2. 3, 4 CMPgS (gfiggS) 

1 0 ^x.)\'f—flV 

12 '^x^N*/Ur (W^?5!l^}#a5) 

2 0 gfg'v-/ K 

2 1 mmj^-fYmm^m 

3 0 Tfe^ai^SP 

3 1 3tjS (fiBH^SS) 

3 3 ^3teitlJS (Jt^HigP) 

4 0 %^mmLU 

5 0 pt^ffl^gP 

5 1 3t{IS(raBBSP) 

6 7 ';-r-fcy^f (TteiaigP) 



[01] 



[02] 




40- 




[05] 
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[06] 
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122 
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113 
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[07] 
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S20a 



(?L 2) )02-343754 (P200 2-344^8 




FI r-7>K(##) 
GO IB 11/30 1 0 2Z 

P9-J^{^^) 2F065 AA50 BB03 CC19 FF44 HH04 
3C034 AA08 AA13 BB93 CA05 
3C058 AA07 AC02 BAOl BA07 CAOl 
CA06 CBOl CB03 DA17 



(51) Int. CI. 7 ^iJie^ 
// GOIB 11/30 102 



